Abstract: Several studies have been conducted on the quality of life (QoL) in men with low risk prostate cancer (PCa) who choose active surveillance (AS). While recent reviews have shown a lack of consistency among the available QoL-studies, a few key points have been identified, including decision-making (DM)-related issues and their potential effect on QoL. The importance of this theme has also been recently highlighted by the international task force of the European School of Oncology. However, to our knowledge, there are no studies that have specifically marshalled scientific knowledge on the association between DM and QoL among men with low-risk PCa undergoing AS. We performed a literature review to fill this gap, taking a systematic approach to retrieving and selecting articles that included both DM and QoL measures. Among the 272 articles retrieved, we selected nine observational, quantitative articles with both DM and QoL measures. The most considered DM aspects within these studies were decisional conflict and preference for the patient's role in the DM process, as well as health-related QoL aspects. The studies included 42 assessments of the relationship between an empirical measure of DM and an empirical measure of QoL. Among these assessments, 23 (55%) were both positive and significant. They mostly concerned the relationship between patient-related (decisional self-efficacy, decisional control and knowledge) and external (presence of social support, collaborative role within the DM process, and influence of different physicians) DM aspects, as well as the QoL after choice. The findings of these studies revealed key challenges to research and clinical practice related to DM and QoL in AS. These include adopting a person-centred perspective where clinicians, caregivers and their interactions are also included in evaluations and where the psychosocial existential experience of individuals within the DM and AS journey is considered. Much more attention needs to be paid to the DM process after diagnosis, as well as to all the other moments where patients may have to or want to review their decision. Healthcare professionals play a key role in enabling men to make informed decisions and to take care of their health and well-being during AS. There is still work that needs to be done in training healthcare professionals from different disciplines to work together in a model of shared DM and AS tailored to the needs of low-risk PCa patients and their family members.
Introduction
Patients with low-risk prostate cancer (PCa) have the option to choose among surgery, radiotherapy (either brachytherapy or external beam), and active surveillance (AS). All of these options are internationally accepted and equally effective from a medical point of view (1) (2) (3) . While the oncologic outcomes are equal, the options differ in terms of side effects. Urinary and sexual complaints have been reported for surgery, and sexual and rectal dysfunctions have been reported for radiotherapy (4) . In general, AS presents no threats for men in terms of their healthrelated quality of life (QoL) (5) . However, AS can increase anxiety symptoms due to the postponement of treatment and living with untreated cancer (5, 6) . Patients undergoing AS may also experience the fear of cancer progression and the burden of both frequent examinations and periodic biopsies (7) . It is an uncertain road, and patients may feel distressed (8) . Even if their health-related QoL may be preserved, their overall QoL in terms of general subjective well-being may be impaired.
As QoL considerations largely rely on an individual's values and preferences, it may be that the different interventions are not equally acceptable from a personal point of view. Therefore, given the number of choices available and their potential side effects, newly diagnosed PCa patients may experience difficulty in deciding which treatment is best suited for them, for their health, and for their home support environment (9) . The decision-making (DM) process for low-risk PCa patients becomes a complex scenario, influenced by the different actors who are part of such a process: the patient, the patient's family, and the clinician(s). Knowledge, preferences, and exchanges among these actors may influence treatment choice and satisfaction, as well as QoL (9) . Furthermore, having AS in the range of avenues available can make the DM process even more demanding and conflictual. Indeed, it challenges patients with the opportunity and burden of not treating their cancer until it becomes necessary from a clinical perspective or a personal point of view.
Not surprisingly, considering these premises, DM and QoL issues have been frequently explored among patients undergoing AS. Different literature reviews have been conducted to organize this knowledge. However, they have focused on DM and QoL issues separately or, when DM and QoL were considered together, their relationship has been approached marginally. This is the case of some of the reviews on QoL in AS where DM-related aspects were highlighted as a key aspect to be considered in QoL research for AS patients (5, 7, 8) . Other reviews have highlighted how QoL is also relevant leverage for low-risk PCa patients in making a choice (9, 10) .
Despite the suggested importance of QoL for the DM process and of the DM process for QoL, as was also recently highlighted by the international task force on QoL in AS conducted by the European School of Oncology (11) , to our knowledge, there are no studies that have specifically or systematically marshalled the scientifically reported associations between DM and QoL among men with lowrisk PCa undergoing AS. This study aimed to systematically address knowledge of the association between DM and QoL.
Methods
A literature review was conducted that took a systematic approach to retrieving and selecting articles that included both DM and QoL measures.
Search methods
On the 20th October, 2017, a search was launched on each of the main scientific databases (Scopus, PubMed, ISI Web of Science) using the following terms: "prostate cancer" and "quality of life" and "Active Surveillance" and "low risk". The term "decision-making" was not included in the search strategy and was used instead as a screening criterion to allow us not to lose relevant articles focused on DM but that used synonyms or paraphrases to express this concept.
The databases were searched without year or language restrictions. The initial electronic search strategy was supplemented by screening the reference lists from eligible included studies.
Selection of studies
The search results were uploaded to an MS Excel file, and duplicates were removed. In the first round of screening, abstracts and titles were screened for inclusion. Following the abstract screening, eligibility was assessed by screening the full-texts of the articles. One researcher (Julia Menichetti) performed the screening, and doubts were solved by consensus with the other authors.
In particular, articles were screened for the following: (I) Clear mentions of DM issues in the abstract or title;
(II) Reports of observational quantitative studies. The exclusion criteria during the screening process included the following:
(I) Articles not mentioning QoL issues (a generic definition of QoL as general well-being was used, i.e., articles on psycho-social aspects were included); (II) Articles reporting studies that did not include patients with low-risk PCa; (III) Articles not including the option of AS specifically and/or separately from other monitoring strategies (articles focusing on watchful waiting/other monitoring strategies or treating these patients together with patients on AS were excluded); (IV) Articles where the full-text was not retrievable.
Data collection
In each study, we extracted the following: study year, country where the study was conducted, number of participating sites, number of participants, target of the study (patient/clinician/both/other), study design (qualitative/observational/experimental/review/other), main result, and main focus.
Results
The search yielded 266 articles, and six more were included by searching the references of the included articles. After the screening process, nine articles matched the inclusion criteria ( Table 1 ). Figure 1 reports the flow chart of the identification and screening of the articles.
Description of studies
The nine studies included were published after 2010, and most of them (n=6) had been done so in the prior 2 years.
Most of the nine observational studies were conducted in the United States (n=4), followed by European countries such as the Netherlands (n=2) and Italy (n=2). One article was from Canada.
The studies used self-reported questionnaires at one (n=2) or more (n=7) time points, generally (n=6) after the treatment decision had been made. Four studies focused on AS patients only. Among the studies that included radical prostatectomy and radical therapy as well, the average percentage of patients undergoing AS was 22.5 (range, 10.2-39.3).
On average, these studies included 593 participants (range, 73-1,529), adding up to a total of 5,336 patients.
How is DM measured and what are the key DM results?
The DM aspects that were considered within the nine selected studies were decisional conflict (n=4), preference for the patient's role in the DM process (n=4), role of the physician in the DM process (n=2), decision regret (n=3), decision satisfaction (n=2), and decision self-efficacy (n=1). Several measures were used to assess these aspects, and most of them were patient-reported validated scales.
Among the adopted validated measures, the Decisional Conflict Scale (DCS) was the most commonly used (21) . The DCS evaluates the overall decisional conflict of individuals and includes subscales for personal feelings of uncertainty, being informed, clarity of values, support, and effective decision (n=4 studies). In one study (17) , this scale was used in an abbreviated version of four items (22) .
The second most commonly included validated measure was the Control Preference Scale (CPS) (23) , in which patients rate their perceptions about their role and their level of involvement (active, collaborative, passive) in DM (n=3 studies).
Other validated measures were the Decision Regret Scale (24) (n=2 studies), the Satisfaction with Decision Scale (25) (n=2 studies), and the Decision Self-Efficacy Scale (26) (n=1 study).
Furthermore, ad hoc questions were used to evaluate physician involvement in the DM process (n=2 studies), factors influencing the decision to undergo AS (n=1 study), decisional regret (n=1 study), perception of the informed decision (n=1 study), treatment preference (n=1 study), decisional control (n=1 study), and decision difficulty (n=1 study).
The main findings of the studies that used the DCS and the CPS were that 63% of the 925 low-risk PCa patients who may have chosen AS ideally preferred to play an active role in the DM process (12) . When attention was paid to the actual patient's role in DM after the treatment decision, the results were contradictory (14, 18) . On the one hand, Davison's study reported that 41% of the 73 patients involved experienced a collaborative DM ("my doctor and I shared responsibility") during the DM process with the urologist; almost one third of them declared that the urologist made the decision (passive DM) (14) . On the other hand, Orom's study evaluated 1,529 low-risk PCa patients who had the possibility to choose AS, and most of the men tau.amegroups.com © Translational Andrology and Urology. All rights reserved. made the decision on their own or with their clinician's input (actively; 66.8%) (18) . In both these studies, the older the patients were, the more they played a passive role in the DM process.
Considering the decisional conflict of the patients who chose AS, a study reported favourable levels of decisional conflict, which were predicted by the perceived importance of the role of the physician in shared DM (13) . Another study confirmed the low decisional conflict of low-risk PCa patients (18) . It also reported how men with greater PCa knowledge and decisional control had less conflict but experienced greater difficulty with the treatment decision (18) . In all these studies, the subscales of the DCS were not reported. Two other studies used the DCS but did not report the outcomes (15, 17) .
How is QoL measured and what are the key QoL results?
The general QoL aspects that were considered were healthrelated QoL (n=4 studies), anxiety (n=2 studies), health worry (n=2 studies), depression (n=1 study), optimism (n=1 study), pain catastrophizing (n=1 studies), coping (n=1 study), PSA concern (n=1 study), and outlook on life (n=1 study).
Studies adopted both ad hoc questions and/or validated scales. For health-related QoL, the most frequently adopted measures were the Short Form Health Survey (27) (n=3 studies) and the Expanded Prostate Cancer Index Composite (EPIC) (28) (n=3 studies). Other QoL measures were the Functional Assessment of Cancer TherapyProstate (29) (n=2 studies), the UCLA Prostate Cancer Index (30) (n=1 study), and the EORTC QLQ-C30 (31) (n=1 study).
Anxiety was assessed with the short-form of the Spielberger State-Trait Anxiety Inventory (32) and with the Memorial Anxiety Scale for Prostate Cancer (33) (n=1 per study), whereas depression was assessed with the Center For Epidemiological Studies Depression scale (34) (n=1). Other used measures were the Life Orientation Test-Revised (35), the Pain Catastrophizing Scale (36), the Mental Adjustment to Cancer scale (37) , and the Cancer Control Subscale of the Health Worry Scale (38) (n=1 per study). Ad hoc questions were then used to assess satisfaction, anxiety, health worry, PSA concern, and outlook on life.
The main findings of the studies that used the Short Form Health Survey and the EPIC were that, overall, the choice of AS did not lower patients' health-related QoL (13,15) compared to the choice of undergoing radical treatments (16) . Studies using the EPIC also reported good pre-treatment health-related QoL scores of low-risk PCa patients, comparable to those of the general population (12) , except in terms of the sexual QoL scores, which were under the "normal" threshold (18) .
What are the reported associations between DM and QoL?
The studies included 42 assessments of the relationship between an empirical measure of DM and an empirical measure of QoL. Among these assessments, 23 (55%) were both positive and significant. In Table 1 , details of the key results of the nine studies included are reported.
The first hinge: patient-related DM aspects-QoL after choice
The first group of findings concerned studies that reported associations between patient-related DM aspects and patients' QoL after choice (n=2 studies). In one study where patients completed questionnaires before and after prostate biopsy and treatment DM, it was found that, even if QoL before diagnosis was associated with having an optimistic outlook, after DM QoL was associated with patients' decisional self-efficacy (19). Orom's study observed that higher decisional control and PCa knowledge positively impacted decisional conflict and satisfaction of low-risk PCa patients. PCa knowledge, in particular, had an impact on the QoL of patients six months after every choice (18) .
The second hinge: external DM aspects-QoL after choice Another group of findings reported associations between external (clinician-related, family-related, organizationrelated) DM aspects and the patients' QoL after choice (n=4 studies). Bellardita's study followed a cohort of patients undergoing AS and observed that both the influence of different physicians and the lack of a partner impacted the QoL of patients nine months after inclusion in AS (15) . Then, another study demonstrated that clinician-related aspects impacted anxiety and distress levels of patients undergoing AS (13) . In particular, the study found that a shared role taken by the clinician during the DM process impacted the patients' decisional conflict, which, in turn, predicted anxiety and distress nine months after inclusion in AS (13) . In another study, it was reported that reaching an informed treatment decision predicted low levels of treatment decision regret in the long-term (15 years), which was generally low for patients choosing AS (16) . Then, another study explored the impact of clinician-related aspects on the anxiety and distress of patients undergoing AS (13) . The study found that the greater the shared role taken by the clinician during the DM process, the higher the patients' decisional conflict, but not their anxiety and distress, was nine months after inclusion in AS (13) . Finally, one study observed treatment DM of patients attending a multidisciplinary clinic and observed that patients attending multidisciplinary counselling on treatment DM had generally low regret and high satisfaction with the decision (12) . As the study was descriptive and lacked a control group, it was difficult to evaluate the findings obtained.
The third hinge: QoL within DM-DM outcomes
The third group of findings were concerned with the association between QoL before/during treatment DM and DM outcomes, with limited results from the two relevant studies. Davison's study reported that QoL considerations of urinary function side effects, as well as age and the urologist's opinion, had a role in influencing treatment decisions (14) . A study focused on the regret of patients exiting AS reported the absence of regret in this population, with none of the QoL variables at baseline reaching significance in explaining regret (20) .
The fourth hinge: DM/QoL aspects-AS choice
Finally, there were three studies that focused on the association between DM/QoL aspects and the AS choice. Taylor and colleagues accounted for 1,140 men waiting to make a decision. The study showed that men with a preference for AS had greater anxiety and uncertainty for their treatment preference at baseline and preferred a shared treatment decision, similar to those without a clear preference for a certain option. At the same time, these men were more aware and informed of their PCa (17) . In the study by Davison, it was reported that most men were comfortable (82%) and satisfied (90%) with the AS choice; more than half (55%) reported not to be anxious about the cancer progression (14) . The urologist's opinion, current age, and the impact of treatment on urinary function were main factors influencing the treatment decisions (14) . Then, another study found that the QoL scores before the diagnostic biopsy were unrelated to the selection of a particular treatment or to personality characteristics (19) .
Discussion
In this study, we summarized the scientific knowledge about the association between DM and QoL aspects in lowrisk PCa patients who chose to undergo AS. The overall finding was that, even if DM and QoL are key issues in this clinical setting, few studies have empirically measured their associations. We found a total of nine unique studies, which included 42 assessments of the relationship between an empirical measure of DM and an empirical measure of QoL. A high variability of measures, evaluation times, and type of associations was observed. This variability prevents us from making clear cut conclusions, even if we can soundly suggest that DM should receive further attention in AS literature on QoL.
Considering the measures adopted, the DCS and the CPS and the SF-36 and the EPIC scales were the most used measures for DM aspects and for QoL aspects, respectively, among the studies that included DM and QoL evaluations. All these measures are internationally accepted and adopted validated scales that deserve to be included in lowrisk PCa patients' evaluations, as they allow one to make comparisons with other group of patients. For example, previous literature on cancer patients has shown a mismatch between patients' preferred role in DM (collaborative) and their experienced role (mostly passive, 36%) (39) . In the present study, which focused on low-risk PCa patients undergoing AS, it was reported that patients prefer playing an active role during the DM, and they actually do play an active/collaborative role. Therefore, the adoption of the CPS in the literature allowed a revelation to be made of the difference between cancer patients and low-risk PCa patients in their desired/played role within the DM process. This may be explained by the high relevance of eliciting patients' preferences and engaging them has in low-risk PCa DM (40) . Since, in this review, no major associations were observed between the key DM and health-related QoL measures, other QoL outcomes closer to an individual's well-being may be associated with the experience of DM. For example, in a review investigating the association between shared DM and patient outcomes, the relevance of affective-cognitive aspects, such as trust, confidence, empowerment, and satisfaction with care, was highlighted in relation to shared DM (41) . Furthermore, we observed that all the measures included were patient-reported, and the studies lacked reports of the outcomes from the other relevant actors of DM (clinicians, caregivers). Therefore, one key challenge may be advisable when looking at the measures adopted to investigate the association between DM and QoL among low-risk PCa patients. There is a need to move from a classical perspective where only the patient and health-related QoL issues are considered, to a person-centred perspective where clinicians, caregivers and their interactions are also included in evaluations and where broader aspects of QoL are considered by giving relevance to the psychosocial existential experience of individuals within the DM journey (42, 43) .
Looking at the time points considered to assess patients, it was observed that DM and QoL aspects were usually assessed after the DM process, and most of the times, immediately after it. The reason may lie in the difficulty of reaching patients before the DM process and to assess them at multiple timepoints. At the same time, findings of studies conducted in this way not be able to precisely grasp the DM experience and reflect it at the time when patients have to manage it. Furthermore, it reveals a lack of attention on other critical points of the AS journey, where decisions have to be made. It is, for example, the case of patients exiting AS and needing to make a decision on how to treat their cancer, which was explored only by one study (20) . Therefore, evaluation times in the future should include the DM process after diagnosis but also all the other moments where patients may have to or want to review their decision. Problems with biopsies and reported concerns may all be relevant potential decisional time points where patients could renegotiate/consolidate the DM process. Placing these moments in the spotlight of DM issues may also strengthen patients' engagement towards their choice and care (44) .
Finally, considering the DM-QoL associations observed, these mostly concerned DM aspects and patients' QoL after their choice. In particular, patient-related (decisional self-efficacy, decisional control and knowledge) and clinician-related (collaborative role within the DM process, influence of different physicians) aspects played a role in patients' QoL. The type of DM was also highlighted, with reaching a shared and informed treatment decision being associated with better well-being outcomes. In doing this, multidisciplinary care has been suggested to be a key strategy to improve DM and QoL outcomes. Overall, these findings may suggest that enabling patients to take power and control over the treatment decision can be a valuable road to enhancing their DM experience and well-being outcomes after choice. There is an increasing amount of literature that highly values making patients actors and leaders of their care for better care outcomes (45) (46) (47) . Studies exploring the voices of clinicians and patients undergoing AS also maintained the relevance of providing patients with knowledge and resources to make informed decisions and to manage AS through a collaborative work during and after the choice (48, 49) . In such an effort, the key role of clinicians in giving patients the instruments, means, and power role to decide for themselves is highlighted both in our study and in the previous literature (48) (49) (50) . Clinicians' knowledge and attitudes, the quality of the doctor-patient relationship, shared DM, and the presence of different professionals may indeed affect decision regarding and adherence to AS, as well as reduce decisional regret and distress after choice (50) . Furthermore, patient and clinician preferences, the healthcare setting, and family or spouse factors have the potential to influence professionals' treatment recommendations for men with low-risk PCa (50, 51) . Therefore, training healthcare professionals from different disciplines to work together to support a shared DM process and to make patients and families feel engaged with DM and overall care can be a key effort that still needs to be approached and researched (52) . Finally, we noticed that the DM-QoL evaluations lacked research that included QoL considerations within the DM process. Information on QoL outcomes associated with PCa options has been suggested to be included in pre-treatment DM counselling to guide patients (10) . Further studies should seek to demonstrate that including a QoL discussion could impact both the DM process and choice and to examine how such a discussion should occur.
To conclude, key challenges for research and clinical practice related to DM and QoL issues in AS may be advisable. These include adopting and enacting a personcentred perspective wherein clinicians, caregivers and their interactions are also included in evaluations, and where the psychosocial existential experience of individuals within the DM and AS journey is considered. Much more attention needs to be paid to the DM process after diagnosis, as well as to the subsequent relevant DM moments where patients may have to or want to review their decision. At the same time, time constraints need also to be considered. Healthcare professionals play a key role in enabling men to make informed, deliberate decisions and to take care for their health and well-being. There is still room for improvement in the training of healthcare professionals from different disciplines to work together in a model of shared DM and AS tailored to the needs of low-risk PCa men and their family members.
